0 



0 



(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 09186095 A 

(43) Date of publication of application: 15 . 07 . 97 



(51) IntCI 



H01L 21/205 
C23C 16/44 
H01L 21/285 
H01L 21/285 



(21) Application number: 08174591 

(22) Date of filing: 04 . 07 . 96 

(30) Priority: 01 . 11 . 95 JP 07284958 



(71) Applicant: 

(72) Inventor: 



HITACHI LTD 

NISHITANI'EIsUKE,. 
UCHIDA NORIHIRO 
MORIOKA NATSUYO 
ARAI TOSHIYUKI 
SUZUKI MIWAKO 
KOBAYASHI HIDE 
HOSHINO MASAKAZU 
WATANABE TOMOJI 
MATSUBARA SUNAO 
NOGUCHI YUJI 
UCHINO TOSHIYUKI 
TAKAMATSUAKIRA 



(54) METHOD AND APPARATUS FOR FORMING FILM 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a CVD film of 
which quality with a uniform film thickness by feeding a 
gas which does not relate to film formation from the 
rear surface side of a base to a gap of the periphery of 
the front surface, locally heating a base suppressing 
member contact area upon heating the base, and forming 
the film on the surface of the base with the reaction 
gas of the front surface side. 

SOLUTION: A substrate 2 is pressed from its rear 
surface, the periphery of the front surface is brought 
into contact with the ring-like substrate suppressing 
member 5, and the space of the front and rear surface 
sides of the substrate 2 is sealed and separated by 
O-ring sealing between the member 5 and the bottom ring 



surface, thereby preventing the peel of the film upon 
formation of the film onto the rear surface of the board 
2 and the wall to the rear surface side. 
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WiES^©^^^^^^.^ - t (c j; 9 , 
* ic J; 9 XfaO&mKBVmtrJ&fjL-tZ, r i t -f 

* »** 4 * fc 14 5 ice*©!**;* 

&MCX^J1IH-S r biz «fc 9 fir 5 r t 
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2 

* §*#« 4 * fc « 5 fcBaftotfflfctr &„ 

£ ffi|ES#:©Sffi{ll*> ttrlB I) # T&ftM 
SB t SftftAtt i ©Mfc^j«$ nfcBSM LT»t J; 

4] s^x©^tef •syr^^^eift^- 

©^Ki^g,, 

3 <d|E«©^^g 0 

1 3 izmm<Dtftmmw., 



(3) 



¥fffl¥-9 - 1 8 6 0 9 5 



oTi^Lfe:i fcWti-f Sit 3^|Stt<O^M 

^/iT 6 ^£ J; o T ffliBIBl**«telB« £ fbfcBMfia* fe> 
[ffi*«2 2] WffiS»:SrIiIte$*5Sf*:|eHE#aSr* 

[0001] 

BMLk\z.tM<DJ&titt:ft o tn«XDf&m3r&s 
[0 0 0 2J 

j l s i <om$mft • m*ffl^(-#v\ gfi^ 

C VD (Chemical Vapor Deposition : Ik^&J&ffij&M 

[0 0 0 3] rocvDK«t5tS:lS;(DCVD8 

rt<Offl|£#*§Tffi«r £ r t ^ 7-9 4 4 1 9 

[0004] s^k, m^bmrnz-micLx, mmw 

#ffl*iSJcS»dS#B|3f 7-5 8 0 2 0^1B***t,"CV^ 
[0 0 0 5] lifiXBH^CVD^^t 



J:5^Lfe«lCVD*fll3W*H«rfF (U S P 5 , 09 
4, 8 8 5)*3«fcV#W¥7 - 9 9 1 6 2-g-(C|B«Stt 
Tt^c *S#fF (USP5, 0 9 4, 8 8 

5) fcitt, ^*ffiJcKJ£*j***sf*»b/j:v^J:5lc, 

[0 0 0 6] 

[*Wa*#ftbJ:5J:i-*«W] ba»U -h3fc<D«fc5* 

C V D— «(c*5tt 5 y T ? * fioft»584l: J: <5^S 9 
[0 0 0 7] ft^rt!^4t*»Lfc^ 

[0 0 0 8] SMSfiolffi^cv 

d y ^rt©^»ft«»ic»j«s^fcR«*tttjBBg 

i^? 1 5 J; 5 (a C V D^MUfC V Dlt, R 

30 [0 0 0 9] 

©»3a«*r^Sttfc«Wfca*bT3t»U MIBSfr 

w*a*bfcaii#«Efc»»ttfcipjifcbT, streaK* 
40 oTaw<DjB2itie©j|^ 

[0 0 10] aW©i^W&8rWj£Lfca*e,*r«> 
tt*S|Rj±i-5. rcD^gCADf^is, 3fefigJH*>5V>fi 

50 @M^Mm«£t-t^D?»$^-5ri:Sr9&if*«l<i-ii: 



(4) 

5 

ttfi<CVDWS»*t»*8o ft*>\ t-*— tt#*W* 
[0011] *fc, ^»attE±l-»«StLfcBW»*Sr 

[0 0 12] S««ffifflJ^CVDiS^^^«ttix5itP<Z> 

X, I OS«(7)f C V DI L, T^o 10 

±IE36«©*tB««cj5lMJ[JcH^ L*v SrffiJiE C V D 

[0013] 

(*1S«1) Bll2lWH2tt*38Wlc«5«t««!»CV 
lOlHy-h^llla, b, c^ittyr 

SS*tiW5(7)TM5 c asjBESB y >^95 1 Ocoi® 
1 0 aCSMt^r^aotoy lie J; 30 

o T V-A- $^TMRS« 2 co^BlIiJco^H E ut« 
*«»«2<oKffi«<DSWEoi:^*|5fl»)IISixSo * 

J: 9 CVDlS3|sf^dsW«gL*t^J: 

(lOOmmi^) ) Sr*i"J»*IC#iiB59 a, 
9b«Jix> (KJ£^) 9<£>itMf*K/&B£ 

VDcom&te. o-sotgS^ifdiWMl 40 

■MtW»J«fcfflV^fett«TEOS (^h^^ 
h^f-W9V: S i (C 2 H 6 0) 4 ) ^rCVDil)(Sf^f^ 
t LT^i^^ieil TEOSOj»^itttWflS< 
(-9 0*0 yT^>?9, 10flIlcWBL*V^»9 

0-15 0 C C<D^m^^V^^i^/V^fflV^6r 

Ll\> L£>U CVDMSSia (3 0 0TOJ:) ^ 

^ntf+#ffi< yr**rtM^yr* 
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6 

[0 0 14] y ^^«oa6««lx.flB«-5tt, *ffi«r_hffiij 
t-fo]itfcS4R2<0*aJSia«BS:, H 1 3 fc*-f <fc 9 tc 3 

IB ©ssxis e ^ 6 e> ft « J: o iro^-r 

a^E3l_b(f p K3 fc*«>T y ^^tt<Z>*«»*.«B5»5 
fctt* jsftKTKMa* (w-J»CVD©»^rtBITIR»* 
li3 0 0CS«i:45, ) ± 9 fc«< J: 5 fc* 

£0 s (ioota±^) ) &m-ribmm& 

«jfc^5fc:*3ivT\ K^JKS4R2<o*ffiMl5a«s^^gE 

#5 11 JE«2<D*ffi«3ZZffli««'t*5«/J^je5*T? 

a (83) fe*»T3g«*^fc«e»tt©i«V^» (T 
/^HKIiSUS) "C»J«bTV^5o y>-^« 

if n y K 3 ^ffllStS r<DS«5l_btf p * K3i2v-y 
yyi»^/^±Ti«4a (H**») (Uoti 
Tt-lgft£i*:£>;frSo *fc^»;«eW5te:W:X*gi# 
_htf tr^7*Hl 1 ^43Jt««iBOlRl5«**fe«fiKBt* 

i^ft5 <t 5 K**«j*_«B#- 5 £3l£_htf 4 

^^S«2(i§|#±ift: 0 >70±(C^oT S« *p X. U 

1 2(c^rJ;5i-«^l«S«2o«ffit*M»J^e>3lo^ 

IES««i^^# 5 t tt*Jlc»ifc^ JiTISff ItSi 2 (D 
*ffiJBSfl«ft^*»63lo*Wtr9l*±rt r 6**V^B:afi 

[0015] 6n ®if&mm 

^tx Niy^Sr«tia5Jtt«y >^1 OfcffiiOWtt^ 
ttTV^5o ^oT, 3S*»A.»W5*sHl 2lc*-J-«lB 
4»feHl 3(c*t"«tt^fcT^I»5T#fc4: S« 
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(3c*93M« 6tt«/SIRS«2<B»ffijaffl*B«: 

S««ix.«B«-5<OT«ffi5 c*sjKfiBy 1 0cD_h® 

10a {c^ft&LTO y ;\> 1 1 |:<toTy-/^ 

H> ^K*«2<0*tB«Offi[WEufc«^BI*«2<0 

mt 5 t OjSfrfe® 1 0 a tCli, O y V^v— A- 1 1 dS» 

Xl/H4|c*-rJ: 5 ic, IR/MNtind (fc«t*0. 1mm 
-1mm) &*J*i"Sfc»<0«/J^jE5 adS»J**tL"C 
^©t»/M»IBtt, «^RSfi2©j|B{l!l^raE 

S« 2 (O^ffiftijcD^ra E u — «E LtWISffi 2 CO^® 

KS*2 0»S{«(^*)atf<0*»iSfc^^fcSo 

[0 0 1 6] 8Mlfi2(0«ij^MEu (02) 
jCtt^->^>7— l^KJtfeJtSo ^(Oil^^y^V— 1 20 

teA r tf**£<D%i%lJf*) ^^JfflULla, la- -J: 
01^«^2O«ffijC|^ltr!!fc##JtSfc<O"T?*>* o 
ilEtf;*^!^ lfcliSl^C* B^#aiL?Lla s la- 
#»j*S*LfcH<0« ^JK£«2CD^® 

JKS«2cd^B<o@ £lsff*?L< LT3fc#ttl 

ULla, 1 a---*»rtSnfcffi36S«E*IK**2(0*ffi 30 

lict, «^JKS«2^?>0^«^SrS:ftTtS^M^ 

«) lb^jt^^xv^o L^U tf^v'*!? — 1<?5 
■WE*. S^IKS«2^^(D|Ri««^SttTfc^iKTIS 

£P«* («MK«riI-*-iE'tf) lbMftfc^S-C4v\ 

-lOP^^ttlbdFLl a, 1 a -<fc 0 2 0>*ffi 40 

Sr^tfCVD^H^P 2 6 £K6o 
[00171 2 ^*®{|iJ(D^fHE o 

tt<f^S»A^>f^l 2^foJiEffilWrtEort^#tt&$^ 
X-Utt 5 ©TBI-M * ixfc«/jN^e 5 a (c J: o xfefc 50 
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ffid (*5£^0. 1mm- 1mm) Srii LTttfiEIKSS 
2 OSM'J^^^ E u CSt ^ t IC J; o T , *fo£JK&« 

2©*iSlcil«&Stt5 G*#f*it6>Jx<&) cvdS)£^ 
^ 2 <E>5fiffi«i||cJi 9 iMjOfrB&Jti-* - t 
#-C§\ «WcBI»«2<0*Bfc-&«>r±EffillBEoSr?g 

[0 0 18J yr^^9(D^asT*»-tt, B2C^n 

o*p«i*«-e«>6au»*«2 i*K«s*t, r^p»>£ 

M 2 1 (c J: «9 m 1 lc*i-36&«4MU 2 5Sr*-TS>fe^y 
T * * 9 T#©#J!R»*t 8 »9LtlbU(S« 2 ICJHW 
S^T*jiWJt«2*Sin»*ixS 0 ±EJPj»3t«2 1 
tt, ffiiKSflSSb*^:^ 2 t * OSSS»7>^ 
2 2^fo«Lfc««ft^*SrR»S-frT*flB*t*8Sra 

Lrito0M2fc»br»tf-***aii*»*t*»* 

i-S3tfc**i-5R»|*2 3 ft 5 0 ft**. #P 

t«^ntwas 2 (oxsmo^m e u \z.wm l 

T^IHEurt<D«B«-*sjpfiStt/j:v^J: 5 K«/*£ivt;v> 

[0019] ::-e, «j5eKS«2tc^LT*pjR3tas2 
^Dt^tii6 oo-80 o < t:^^^KS«2ip 

ft LTtT < ^ <t t Wt&mmfe 2 ^icM 9 

kW07^/2 2 §^fflV^^P^||^^^TV^8-f ^^co->y 
n^r>m^N^^:^:-c2 2. 5 kWco^ 2 SrJHV^fc 

[0 0 2 01 5fef, **McD»P|R)tJB2 2m^T, 0 
2 5l:^Lf:x (^^^^SW^cOti^-KSI) &tfy 

[0 0 2 1 3 jB!l&jfe*S:BI2 6*5<tVBI2 7 \^ir 0 Jp 
M2 2^bM^^«MW(ix, y^r^ 

0 2 8 (c^i- 0 BI2 5(-y Sr3e^bS 

5% (a) , 5. 8% (b) , 3. 8% (c) "C*>*9ft 
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ai(§nrefc3. 8% (c) -efcsoictfu r.lx6>Sr± 
#<j|i*^5rtlcj;9 1. 6%(a + c) 

[0 0 2 2] _hBtt, ^x/Nf^XS^y^t^-CH 

: 168 [W/mK] . TEOSOjRfii*: 

2 . 8 0 E — 4 [W/mK] , A r <DM6&* '0.0 

3 [W/mK] . S i <DtkM*t t = 0 . 6 5, S i O 2 

=0. 6tL/c 0 ^^^«5a*B^5>(Dj|»«Eai 

[0023] Htcyr^ (SJtt^) 9 ^(OttuKMXfi 
2o*®{ftijco^KE o itoftiKSft 2 (oxsjaszA 

M*tbTlS 1 l^*-r3tMl*»* 2 6 Sr*"TS)tSrfia** b 
<r>%134 h 1 3^i£S£ix-Ci^ 0 ^<on^<Ojftif^f K 

1 3 <Dtn»«tt, wustmstiL 2 <D«B«ffl«fcjfctfcttiB 
^Ltv^^ 0 tot, myxoytu^ ki 3^e>ajwstt 30 

< m$h\^mm ztiZo -imft<o}>t#>r ki 3 

KyV/^OHID (High Intensity Discharge) 7 > 
* (S/S^) 9cO^C|£g£;ft,T^£ 0 *bTr©3t« 

1 6S3±W3tiaj/ KI 4£iibT*£K<D3t;tf>r K 1 3 co 40 

S^fcco-Cfc-So Wx.tf^»(0»«<03t^ KI 3 
IcAt^Hfc^cDf*^ l8iOTtr^ < , »«(036*>f 

Ki 3c^n^^rRio*fi, ft^r-f^i 6JcA*f*ixfc 
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Uf^fc^W)tS2 ir#fefrS#3**#*2 5{^ 
Jt«bT#9 5-l Ora&ft<D36gftK4M&2 6*t>oWS 

X« 2 <Dfl3ZZ»*S3t3i*»* 2 6 £ to*(:J;oTW 

Jg£S« 2 1 KM SttfcS*»*.«5W 5 COT 

Bartffl95fc^RIK#«Ei--5^ («/MKIBflcr8l£n*^e 

Ltt, !^IK*«2©«3affllc43Jt*^fi:*WEBt* 
*2(D*A«B(Oiafti:l5»i*L<"t*S^fc^-CtSo BP 
fe, t^«S«2<o«affl^fe»»$^fcX«ffli*.SS*J 

1 3^fo«l*^4**^J:oT«^BtaiS2«>«322«|$^ 

[oo2 4] mzttmx&2<D&m&#ic<>\,*xMr{* 

U H3ttS«9l#JtJf t°>7, S«flx.Sl5 
W5, *5±rW»tt©*^f>T Kl 3i:»t6»dtRI*2 
«Hft*BB«*«-rWrK*WH, ID 4 tt»R3a«fcr>' 6 , 
S«Wx.SM*5. *5J:tm*«>*^ Kl 3\z.M1rZ>Wi 
*KS«2<D{ftltl8«Sr*-r»Tffi*f»H'T?*>So 
ttSr*«-t-Sfc»^tt, ffiriEbfcJ: 5(-«JbKRS«2cd 
*ffiK^"C<OCVDS«Sr»»J'*-SiK«35 s «>So -t<Ofc 

s<—*St& ^-b\z.£<9 C VDSJC^3W«J*B(afeE 2 CO 
[0 0 2 5] i 1 6W-iC VD/nt^^Co 

b ICJ5WTHIMC CW-»CVD©»^rtilT»ia«W: 
3 0 0tSltlcft5o ) <tn+M<ft9^WcWx: 

^^^rv^^ 0 r(oyt*«riiRa«2o»5afi5^e>*^» 
s« 2 <Dmmmmt$ t km z ttfcs«» 5 cot® 

Hd^^<t^^ «^!KS«2<o»®^raEo-C 
VDSlS^cott*fi:*^li*Pb J ^-r< teZtctb^ -com 
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ad n2mvmMi~z> - tic^s) 0 L^L^ett^f 
[0026] ftwm&mmLtck-zizxzk, w-m 

CVD^ t/J«d^0. ImmgStLfcit 

Lfcfc #CVDS**^©«AS:«i*.«/£i»1IR/JnBRR|^ 
2 <£>^ffi^ftg E u ffl-^fgt£#*<E> 
< 9 » 8f T «Wc«iaS« 2 <£)*ffi i?<7) CVDS 

5o «oT. #/MBHBdfc LT, *±-t0. 1-1 mm 
**S*«"C«>4. */J«Bd i ITCVD^^^) 
^ffitfi:$r^<-r^^{C^ s 0. 1-0. 4mmSSM 
t>M*Li\> «S/hlSRMd^^$tLSSMe^»fJR«- 
<*>•# «4E«i;tSW5 »10 0tSS) £ 

ttjAR&£2 (Jfi4 5 0 , CgS) ^«C3 5 0tga 

x.tf»/M«MdSrO. 2 5mmSS(CLfc^^ v ^ 

xmrnzDrnztitcb utt>, »£Ms«2o^)2gB<o 

»*ttS«TKJSA 3 0 0 ^6 0-8 0t:L^ 

*»©3 6 0-3 8 0tg««TLTU5ri:W 
5o L*»U MOW Kl 3(^J;5MlSffi2 0 

t>> »^JR**2(0^^flSOffl*&^JRS«2(D**: 

^JRS«2<D*ffi(c*5V^T*ifc^^^3a«f|5i:(j: 

£o »/M»WdSr0. lmmgSlCtfett, 1R/Mltlig 
d£0. 2 5 mmgft I: t t # t Jt^t C V DgJE^f 
^co^raEo-coffiffi:!: (fiAi) Srl/68Sicfl 
<»^S*5^ jR«ffl*M: 2 . 5fS©« 

iSm^il^^ *Mfc<Dft;<f>f Kl 3fcJ:51WW 
S«2(DjiiaSP-.<D^gp*DlR^^v^^{C^ x t&ftiix 
*2©«3H«BoajtttS«T»llft3 0 OtSaSfcffiT 

W^o^iltt, «WEKa«2^3ZZflBojaKSr 
2 (O 4 5 0t:g*^^L<-T^> 
*^te*ttj5g|RS«2 0*ffi^*5l^T^ifc 

[0 0 2 7] fcjs, W-UCVD^CIi, «tc^^ 



(7) «Fffi¥9-l 8 6 0 9 5 

12 

TEOS (fF7xh^>7y:Si (C 2 H 

5 o) 4 ) <Dm&\az. #x<oi&tem\*iffi&L±'i^\,*tz 

IK'hBRKI d £ 0 . 1 mmgliat fcjRSEHJtt^/jr 
<. n#;(Dyttf4 Kl 3(cJ:^«J^S«2c7)Mi5aa5- 
co^»f^{cJ:t), *j«tt»tR2<0^3ae5<DfflftSr*S 

*o«*^j(S«2©*ffiKfev^T*ASBt«5a 
10 [0 0 2 8] jaJitftBULfeJ; 5fc, SSJ3}x.S»5 0ft 

t s 2 tApHft3fe« 2 1 *»e>>6aiafS 8 L 

>f ki 3*^j:or«^aM2ojaa»te«jW4fts 
2 6 t<omzttit»^^h. m 

«i^4C5ii:fc&8o tt/£IRa«2<D*;& 
fc^3S«ft4f©3fen^ K3 l^U^c^tn^ K3 1 \z. 

^«c$tLT»wmAft3 5 (iuc/Tto ) — esn- 

cD^n^y K3 3^Sa*S^T»»a*ff3 5 
30 ftfc <fc 9 #c£faKft 3 5 tttt^JKXft 2 <D t 

PU39t ^^y40^ ^#-K*©AA?a4 
1 i(D>f — (fMUPiaK) 42i, 
^*C0^8B1B«»«4 3 tO>f — 7a: — (fajflip 
HB) 4 4£ x f^77 P K§(D^gE4 5 to>f V 
40 ^-:7^-;*Sj$ (1H«PIbIHF) 46i, r|if>^t8 

^4 7inj:oT«^^c z^xwmmnnms 

6l^itSCPU3 9fi, 4 O^lEtg^fc^n 

^9AKas<5t^T^R^2©**«fc«ffljBi<Oia 

w-rz>o zfr\cx<>xmz:&i£&m&2\zMm%M2 1 

50 d*6>*»a*8SriiLTflR»S*tS3lfiail« (^t^*^ 
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*) 2 5&tmVtto%#'( Kl 3f!CJ;otWIIi 
:i«H„ ^lt, fl;iJWSftll«l3 6(-*5^t, ± 

2 ©*>*s$ 1 m mu t ©ffl«**&fa©jaa[*» e>fp 

$gMtt«r*kh,;fc»S\ «^fS4 5li^St Lt**Lt 

t^-C#5o ^LTr^fSlil^V^, fcL-t©iKH 
&*f1k<»yfX<< Kl 3tf^*ue£ Lfcfcfetf, C 1 Fic 

x&jj*? y — -y^t©^ y — =->y&ft%.\-£&\<\ 

[0 0 2 9] «fi8MS«2co^aaJ©^a5*Pf«iSr 

f? o itttxom 2 ©am»^»©iis i <Dmmwvibz>mj£m 
7fc#-f ki 3 ^ov^r, in 5 ~m i o zm^^xMcfrW 

K&wrZo i5l:|«3S8o^O)t^ K13^ 
melasma;/ Kl 4&, ^7tc»i3fc7r^^l 6 £^ 
i-„ mz.m7 {ds^xfty 7 4 6©A*ttB!l 

©ra^^^Sr l 6 a, titftiW<r>=i*t> 6 b t L 

fc„ ^aa©^©7t^^ Kl 3Kf*, t^K*R2© 

±r*3 j; uHsas-j- 5 fc ©osts^i # -tif tf v 7 *3«t r^a 

T*5»), *©«U4)-t*aa-t--5*Wtffll»tS2©J|ffifctt3t 
#J!H*fi**wfeV^ lA>t*)?.fc*«Ii«2lt© 

5ise»©fcie>^aus^»ci8v^r»ifWJHi-i**6><c 

V\ i£.-tt%7T4'^*9 9 1 6 b©BffffitCt±, *£:|£© 
K 1 3 *s ilfttn y K 1 4 ©J¥^<fc 9 «ft 
©^x-Y^Srafe^TV^;^ 7 T'f'^'b ©#£:*#){;: 
«^&«2©iP$Hc^5fctot;:^ ##©}6;tf>r K 
1 3©J|*>*oy Kl 4©I^»t7r^^3^^? 

i 5 (D^tmMmmm £xhz>z.k am*, lv \ 
[0030] rr-e, w^as^R2<r>mmm^a^ 

Stt©«**$Mij«ri&-rt:-*-5fca, KJWWtt 
©KtfSr^ofc^JRKioV^TetTfciRW-f-a. 
[0 0 3 1] El 8 Ic^i-J: 5 i-^©7t^-r Kl 3 ©A 
Wffil-ttTfeay Kl 4^LTSW©77^^1 6£ 

^rafisti^s. «p«©*^ ki 3©a**«i©iM** 

W2*©7r^^l 6*»?>fig^$n53t©aia*>*3* 

[0 0 3 2] — v— if ft© J: 5 *W#T?ttfc 
^^^©^ft^^KAftLTft^r^^l 6IC 
AWi-5fc©{c{4, W5l55*»r«?«7t^©tt^>J Sr/h 
£<»;i-5fc£>, ^ftilKiffv^JEE^-fcy >7 v/, S5 
ffi7M87V:7\ ^^/Wn^-T K?>7'«Sf©H I D (High 

Intensity Discharge) ? V/i W&iv&MJZWtW.y > 
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•f/<16±») Mfri£i%5>m* K— *-y*K:jK*ss. t£o 
T x ^M£©ft77V Kl 3^V^fc#^, ^©ftjlfW K 
1 3 t^SC©®Jff^l-«t 0ft£Slt5M«*tt5r«fe 
•f-^-CAfctLfcftti. *£t£©ft#-< Kl 3l^-eS«€r^ 

fcm^fttf-f Kl 3 ©B^f* 1 . 5 3 Xh K> , ftWi 
<OjtU4 Kl 3 <Dffi^^*5 1 i mm£l_h-Cfott(i, ft 
7r^l 6*»e>©W»*»4»*©*^ Kl 3fl-l£«I 
ft5wi#< i &-f±®«fc«5 W&£;ft5o ±tB*m©ft# 
10 -YK13 (Jffljf* : 1. 5 3) ©JiffiJ; 2 

-W*m 9 81914. A-BIW«r«s#«U 

^4x©te1Hcflg*t*ix53t©*»**SrJ|tWbv iftfcl*© 
f^ttS:ltLt^Lfet©tfe5. BfflLfcttJfcf* 
5&5V>o k%U4 K©ft£Di©B8fil&Ell 0 

iftfcj:?, »»*#*as*fc*&-tfc.&D©tea*«fej£ 

^■5o a £- 2 0%eiT(C«I^.S^^ Did, 10 0m 
m< Dl< 1 8 0 mm, 4fc(SDl > 2 6 0 mmt?fe 5 - 
20 t^^T?foSo DlyJS*</jSt35t-P9 
©3t7r-r/^—l 6*>?>©3fet-«fco-C*&— -fb^HSfc 
fc, *5<t^Dl> 1 8 Ommflil 1 0 J; 0 

[0 0 3 3] ^ic, Wi&g. 101 *»P>S«7* — ^ 1 1 

m 9f*3-c§tt&oTK;£-r3;£»fet-o^T, mil, 
mi 2, eii 3 &m^x$tw-tz> 0 BP*>, Ell 1 

^i-<t5(-> *fi£M*«2tt, tRa&wvw (JSjUB) 
-estr^yg^*^*^ i o i Sr^s Lrstg^^--^ 2 

30 5 IC^thttX V P (Rl&m 9rtfc7k¥«5^$n 
So #CtC Ell 2(c^i-± 5(-s _hT«^4 a Srig«jL 

T^^^!7-isr_h#s*, ±t««4 bzmm^x 

m&m*>±tfv y K3Sr_h#$-liT»K«)^tt-5©T 

©*JS**©— tt«r£;fcT«K8&i''<A' (iS«7*-^ 1 
10) i9§|#±lf«. r*tfcJ;i9*«7*-^2 5S: 
SJcS^9©^-SB©3f^©tte (^3H^10 1rt) {CM-T 
rt*5W*S„ El 1 3 tc*-f J; 5 jJ^^rV 

-1 tS^^llfnj' K3 i:S:TI***Si:«^BI* 
40 «2i4ffigpy y^asi oicHjes*ufc*«*«ptr^6^ 
ioTjfff^S. Se>«i36S»t>_hlfBs' K3S:TI* 
mmityZ-Utf 5 ©TEKMS tufc#/J^^B 5 
a lC«^WS«2©^ffi^iag|J>4S^«UT«^MS«2 
ttEll-C^Lfcrt <RjSS9rt^H«a9:ltSn5. * 

7-3 k<Dmm*+frtmx\,^z>m&izte, m^±r^ 

50 i~SJ: 5KL-Ct>&v\, 
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[0034] ^mrnrnxu, mks«2^lt, si 

-<TV^^±{^£>*s<y? V >-^iC£oTWJBt£5 0 
jf<£>S iR£(D«#;fi«rflMBU K»J^^Sjere>/jriN 

[0 0 3 5] EI 1 SttMcft&Jte^v-t^^a — Z^'ft, 
(DXfoZ> 0 ^flgS IteXZPS 2|3n- Kn 

0 0-Cff^^>ia^^1- o IP*>, IgSll^v^ 

[0 0 3 6] IgS 3-S6 ISBflgLS^ 1 0 1 Xftfrtl 

1 1 O^J:0ttfifcBIS« (9^) 2Srn-Kn^^* 
1 0 Qfrb*?- h/VV-Jl 1 1 a ^Lt#^ 1 1 3 
\z.£ 9KSii^£;ft/ti*5JRi£^i o l M^IMLTy- 
N^/P^l 1 1 b^ltiMil 0 2{dJRAi-So 

fcwffli«ffi<DR>ft:jBi*'Bft*i-5 t-^m^mm. 1 o 2 tc 20 

Sd5^ih$ttTSfrtoS^l 0 2tt#«3Rl 1 4^J;9Jf 

[0 0 3 7] IgS7-S 14H !J 7^^ 
9K^Tfrfr;ft,£ia£*i-o KJ£^9<D?ft«6S&9 

1 tc;&{t3SEW 1 b ^ttdS«#&Stbr V 9 (KJS 

SS7{c:fcivr, W&C7*~ ? 1 l OfcJ:?>gMfcRtfSK* 

<> iflMS^l 0 l^y-h/VK/l 1 1 b^lt 

t*«*i 1 3iz.£*>nQ$mistix\,^z>mm^i o it 

3IHJLT^- f^Vl</l 1 1 cS:^LTSJESS9t«A 
U Hll^Hl3R:*tJ:5K, toSJBIfi® 

^IBEu4:ttj«lRiS« (*^»n) 20«®{|ijcD^raEo 
t^«t$^5o lSS8lufci^ RjK*9rttt#*C 
*2 6lcJ:otXatl«SJi5, ISS 9fc*5V*T, tt 
fi£RS« (?^'\) 2<0«B5fiiJ^MEo^Stt^ 

^2C0^ffii|iJC0^HE u—JftLT, CVDSJtS^^OK 
^KS«2 0«ffiffl(0^|IBEo^oa!ifc»S:«ix.5o X 50 
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i $ 2 (Dtom^BtT*3bz>mmikm i ?>-7b tf&trstix 

2 (DjasaglM* £ ftT ^ 5 £ SB W 
5 ~*<D$ij5ft W flSfi tTV^Tfc tt^RX«[ 2 <0 £ Ml 

3ZZ«B^dSfifii&— t*0!»StuS o Igsi lfcfcivr, 

ds^->ir!7— 1 M#fc#&£ivr, #;*v^!7— l 

a ^e>tbacBia5«2(o*BDic— atfcLsfcgtttttfe 

TWR^iifitS. ifctlgS 1 3t£*SV^ H14C 

^-r x 5 2 6 iz.nm£titcimmmn-Si 

fttixWt (QMS) 4 9tC&*)fcjfc$L&tfxXhZ>HF$: 
*^^bT«*ffl«-J|C«3 6KJ3Sflru f60»fflW-*«l3 
6©CPU3 9li^S H*:SJS*J«^f^ -Cfc 5 H F 

*io*D«ft^«t?«)5jnji!i3t«2 i tm2<Di)m^mx 

*5i*T, SMS* 2 6icj: 9IS»«f5 fl 
[0 0 3 8] IgS 1 5-S 1 7>n-Ktl0 
0K*5l^TtT*>ixSXSSr«i-, BP*>, IgS15[lio 

J5fcR*ffi2 £r£«:7;*— i i o\zX *)Rj&&9fabY 

— bsVU^l 11c Sr^LTlRSI^l 0 1 (C^lttlbT^ 

— F^/l 1 1 a ^LTTyp- K^l 0 0«&A 
-fSo IgS 1 6fc:*Jlvr, *fe£JBIS« 2*r»*Pf*. 
^ttlgS 1 7t*3V^T, «^JKS« (^^) 2tt 

[0 0 3 9 J WIgS 1-ISS 1 7lC£oT > AR 

T^(■t^tLrl^^t^^^s^l o 2(c*5v^txis^^5/^ 

y ^^J:oTJ«RLfcWR«ffijh(OR{|dRSrg^*i-4 

2Sr^fc»-r-4«<, yr^^ (Ri&m 9\z.m& 

[0 0 4 0] 

WF 6 +3H 2 4W+6HF (^1) 

■s^-r i *) WLj&mmm. 2 ojtsm&mE u tc«A 

$H^ 0 -t^^A^fflttig 1 4(^>^o-fe^^o— t^v^ 
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(KfiB^<oj*HI6SJhffl) {eg] l o^S-tttf ^allA^ ^ 
12J:«il00sccmSAt^ S5>|^ XgS 
1 1 (d*5V^T^^iri7— 1 d^e>H^Sr8E*i 0 0 0 
s c cm?:iAt5 0 (#^«Cj:oT«N^<D*3R^ 
<b«A-f& 0 ) S«*9rt<OflE*tt#»*«rWIS-r5r 
fc «fc 9, 5xlO-lxiOPa |C«»-*-5 0 ft3b\ 
A r # * ttlja Lfc i 5 (-M/SBIKtk 2 Ofidffi £ 

^TU tMS^2^4 5 0-4 7 5tM*-eW 

&tmm&£&i%-ictomi^ cvdi^^itw 

F 6 #;*£r2 5-5 0 s c cmlAU 13*^\V 1 «fc 

i 9«^S«2(ctt^5o igsnm^ mm 

fflfHMl3 6 0CPU3 9te, Mt^M!2 6rSI 
£ftfcE9SttJ(*&*rtt (QMS) 4 9(aoT^^ 

lSrjiaiLT»^S:ipiJSfL, *fcttBfa<OiW*t?rt* 

acVDSJCS^HBB/V^S OSrBJCTWF.*^© 
WASrf*JfcU ^^{-5lt^tteo^^c7)^At^ih^ 

s t m^m i is j; xim 2 (Dtm^Bttrmtr l tk^jks 
tcvDyr^g oXgglM Mr 5 . 

f?5ZklZ£9* «^W36«2<DffilEXr5«ffi*fccv 
[0 0 4 2] r^-e, «^K««2©cpAlB5^*Pj»t» 

«*<f-Y ki 3*m\*itwummiiR<Dmmn<oimk<D 

t^*2(D*D»^a (KJBEtt«7^^«s) fc&ttSAMMH 
M^H^So *fc||Rjc^MaS2<D*iB^BI 

111 1 4 EM, 3t*«WJW«»«5 1 iCJ: oti 

r^S'J^if^^^ M7 — ^^LT^f — 7 31 

ttiEWKttSr^^ ^^«©AA^«4 1 SrJBi>-CA;fi 
l-mfflEi»i|g«4 3(c|B***T*5< 0 ifcawaru*. 

«W5 0ft«ilS5 b^l«t*#^»S^» 
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:7^-x£|$3 7*»LT*«E1i*«4 3l:E*S-fr 

sc5 2^«3esttfcftjKa«sra*|git4 sic^ts 

E«»«4 3tE1t*^fc^iia^2©*BJCfi!WS 

* (cs^sv ^t«Wcrs« 2 AS5(-*5Jt z>mm t mm 

10 » ic* Jt 5 K» i: L < ft 5 i 5 ic JB 1 (omm^Wt 

£ o 2 co i fc^TRjp 

[0043] *3te»«"en, «*K*«2o^aaSB<DSn 

kWOXe7^3*fflV\ l#05V^{>OH)W 

•A«U 6 bS:2*(^t, ft6;£tf>:7 r ^ 

^ftJWigl 6 bd*e>(Z»fcSr6«<03t3tAn^ Kl 4 {cA 
*f «JERJKS«2<Dtf»*aoffl*S:4 5 0 — 470 

X:itCf£%>£ 5 ^«fiRfl|*« 2 <£> * ifcW^JPfKUfl 7 V^" 2 
lSrH^U ttJ5KJ»S4K2<D^3ZZSSJ(0*pj|R(^ffiv>fc^)t 
7^:Az>ttl;*7S:4 0-1 0 0%oo^i?®J^Lfci:#0^; 
fSS(OWBIM^@16|:/TLfc e IE] l 6 (c^oi^T, 

i 6 1 te&j&mmm2<Dmm^<DMm&%:\,^m&&?F 

Vtch<DTJ&>Z> 0 *HJI6«-CW:*a7 0%©tUAK*5V^r 

^)^4 8^(7)^^- K^^^ftij^cJ: t>a-ej^pfRffiiHB 

x.^5) ^«IMURlMK<OaSai^9« W1S^2© 

^*2©JpJ»^««rKjBEtt«9>^ *7r^f/<16, 
ftvy Kl 4i3j:t5»«<D)fc*>f Kl 3^«^RU 
40 $IJ«^4 8 i It, «rn*»S:-&tfKJBE»fi9>^fca 

WLfc*s, ^ , 9^3t*^Sffl^^^»2 0^^ 
rt^KBL, ro%*IMEA%¥»frMMfH«»4 8-C 

[0 0 4 4] BlK«U*»Btfli41t»Ic 

WJSr@l7i:^t 0 HTO77^^ttlMl6 
b^t>03teSr^O>fe^>f Kl 3^AW"r5S5(cE6fc 
/Ttfc)fciAP>7 Kl 4$rg^ Jii:tV^\ <£ 
50 < 5pffl6B(0y^<DiSv^*t3fe(O^ Kl 3' §rffi 
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±mmmmxn. ®if%mmm 2 (omm^^mM^ 1 

kWOXe7^3*-Ci^\ to^^WX 

»trt£/c&>. 117lO^t*0<)t77>f^l6^b(0 
[0 0 4 5] K±C0|HlfiWHc*5V^T, iCVD^y 

X$tC 0 

Jifc)felu J: o TMt 51 1 o C V D y Tfjr&m^X 

i£ t>*rtE-c$>£ 0 fctffu «fiKKS«2<offl3a«5(o* 

SrMWOH-C^^r^MItfcS, tit, *3I 

ey^«t-^i9S:fflt^ 0 :<oyy^t^i 

9 ^rfflV^^^JE^!] 2 (Deft 2(DCVT)VT?& 
[0 0 4 7] 018 IC* LfcHlS^J 2 <DM 2 CO C V D y 

SI) {c*5tt^^<^>t^>r Kl 3*5i:T^^Ao^ Kl 
4(Dftto9^y ^^JRfc— ^ 1 9«rfl!l^fcK^M:»i*|p] 

«^#at-t?^«9. 02 oic^-r y^ttt^ 

1 9lCtU«XWffi^# 1 9 a SMSttSiilc 
<fc 9 mi 1MB1 3lc«bfc«S*tti:*<WI*fctl[ 
/£ffi££« 2 SrJKaS-f 4 i k » X # 5o 
[0 0 4 8] 01911 *lSW2(0»2©CVDy7^ 

* (y ^ttt— l^it^^^^ffi 
fSTfcsy^ttt^ l 9£«/£BIS*2o{fcffi|3l 
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^«t— ^ i 9ii &rfLmmtii2 commciFtmLxmw 
S*U 01 81^2 6* t«r*»a^*t?«*iia6«2 

©«5afiBS:«BBJPjR"t-*fc<0-C*>4o 0 2O(a*y>^ 
#k:-* 1 9 1:1*51 *W««R2<D*ffilCifi»bT 

T^fr*jp^i-5»i<ojo*ft^atfc^*pf»^jS2 i^ 

IS:«<**U ^<DDm%M2 1KJ;DH1 8IC2 5^Tt 

10 <D3ta^& 8 LT*riMBa£« 2 JcflH»*tfC«j««! 
S4R2*SiPlRS*ba o ^I±M3I^LfeI10CV 

Dyr^ Ot^r^^pJRWfflS) tisffn*-e«>s 
as, iKocvDyr^ i%yr4 /<DmWrmM) a* 
2 <D&msift\±nKmz c v Ds*£Sr£i*5 

vDyr^^ (y ^^«t-^*pfi»WfflS) t?», y> 

^ttfc — ^ 1 9^*jaffll*«K±©i«ai:*So 019 
l^LfcJ; 51-. C VDSJcS^fiA r 
XV V i^ttfc— * 1 9*T?a«L&v^J; 5(c^x.5c 
20 L#>U !RW-W^tt«tfd»"ett*)SdS, CVDSJcStf* 
^ffiSSrbT^KS«2^>SffiftiJ{i5iD^t?o «^£Bi 
3£«2ttCVDj«JKi"a«lcilS:«*fL< 31 

l^s, y y^ftt-^ 1 9Jctt««d*-Ctt*>ofci LT 

y— ~^S:fT5/&35a s *>£o C1F 3 (3 

19 x.5^ffi«e>TSJS'l4^S5v^^ N CVDlfi^x^f- 
30 ^UfecDg&fq, mz-*m2<DVT? ? 9xnv ^ywt 

t-^ 1 9 0#S*Sl^IRt§M^fe5o t: 

-c, yy^t-^i9i±, B2oi:*n5i^ M 
£ l«SHWvfev^ Jfc 5 l^*SrT^$ Iftft^S 

^i/^(c*ff 6WttSr#JtLT, y T^F^fc^A 
S Jxfctf * i: **«*t*v^ J: 5 5 T A- ^ g 

ttasjBtt fett/j:v^^ vianost 9 u ismmiz. 

V xtt r. *b e> ttfc 2 a^±O^JS fc ± Srffl v ^ 

[0 0 4 9] _blB3l^fe^J(c^^v^T, ttAMIEtft 2 <OM2Z 
95<^JPlRfcH7/W<!7— 2 0 OW^y ^^b — 9 1 9 
SrfflV^fc 0 K^S«(D4 3 *^^Ma[^4 5 0-4 7 0 
tic* 5 <fc 5 ic^J^S^ 2 *SS<z>JPHRffl 7^2 
l£g/£U «j«IKS*o^fflSBO*PS»Jc:fflv^y >^ 
50 jRt-^ 1 9(OW^^4 0-1 0 0%^WT$fflLfc^ 
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*©^BI«OWIHW^Sria2 lK*Lfc 0 

[0 0 5 0] K±RKLfcJ:5i:, HJSffil 2 ofR2 (DC 

^JS^Ji tlRl136(c, ffccvD/^KSryr^rt^y- 
^>^^^<tr^-fi-2 o o oft^-eiiMif^\ 

T/l^ 0>¥L 6 y i 9^a$Jh(cffi 

[0 0 5 1] fip*>, *Hf2©«(W:J:ot<), f&KPJ 

»"CW«©KJtfiWfrrtlJ|"t-* - t *-c# fc. 
[0 0 5 2] ft**, #»*»ffii^*)5cvDyr^^ 

[0 0 5 3] mmm3) m^^m^^m^mcv 

<t 9, «^RS«2<o«3a«PS:y ^ 1 9t^J: 

££fc — 9, W*>y—> 1 £-<?2 OSrfflV^TCVDricBI 
(OCVDyr^^ *Jp*ffl!) SrBI2 2(c^ 

i~ 0 H2 2^Lfc*y r**n gii8<o^2ocv 
Dyr^^ (y zs?ifc\i—9Mimmm K&tt&vis 

icy >^t^ i 9<o^**B»t>t— ^-eaiftLrJn 

•9. /-yt-^ 2 o«^i«ifflom^ 2 0 
a £ let 9 Hi lMBl 3fc*Lfc#afc&' 

B£*u 02 2(^i-jp< tAWfcisv^raJld*©^ 
»SlxT*6*K*«2*raip«l-r«r £Mfc5 0 *fo&n?ta 
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5lc*#, »^KS«2<D*®Mlia«P^e>^ 
*^*W*S:ii:»#^<ftaiasK6 3^ILti/yX6 4 

5 K&j&mwfc 2<D^&n<r>mmkm?Q.u<ommh*m 

10 [0054] 02 311 !3(DCVDy7^^ (:/—>- 

&2k<D&wm&&^mmmmm-?hz> 0 y->t- 

* 2 0f-*5^T, mot^2 0 dttttj£JR£«2 

<^**a$£rig2 2 (^i-«|»*co^* 6 5-e^i-^^ 
lOiPf^SSrfll/SU «3a*B(Ot— ^2 0 cttttMKM 
S« 2 OM]32£&£:EI 2 2 JRjRU:©^ 6 6 -CJnUft 

■f-**2©*Pj»#«Srfllrt-t-So **J:H $2©CV 

oyr^ (y^^Rfc-^JpJft»fflffl) ✓ 

20 ->t-^2 0*lWiai«2H±©Wi45. 02 

i»lt*bT^IRi£S2 0»ffi«lC3B9atfo 

* 2 0tttt«avCtt*>ofc& ltfc¥*«ttKCVDS 
30 dSfcSo r<Dfc#>. CI F 3 (3 7Wb*t*) t-<fc-5^ 

fl#{c*^js^j<Dy r^* 9-ef^y— ^t— * 2 o<£>#« 
^20dft y ^^t-^l 9 italic, 3mftT?3b 

40 L, #Wb UTtt#K±|BK|R5r ir?fc< , ^ y— 

-HfeO»«ttfc2aK±<oA*lcJ:S^Aftfflv^T«| 
[0 0 5 5] *SU6ffi|T«, ±m&m#<D?>'yX7 L > 
50 >-S:^«>, y — 9 2 0(D_h®H^H12 4{^L 
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fco 

[0 0 5 6] EUJftWbfcJ:?^ ^3(DCVDyr 
9 9 (iA-^fc— *Jp*&3!) Srffll^TCVDj*RfrfTo 

^^tc^xm^m2<Dmmmt±<mm^h^o wh, rco 

f^tt7/W-?l7— 2 0 OWoy ^^b— ^ 20d^ 
V\ ««SS2 0TO^tS^4 5 0-4 7 Otic 
ft 6 <fc 5 2 CO ^^^(DiP^ffl t - * 2 0 c 

^^v^T-^ip^^cLT, tt^RXfi[2(o«3a«B<oAnjn 

KJHl^fcy >-^t— ^ 2 0 dcOtt|^Sr4 0-10 0% 
Offfl^ft§fl«b*:£ #©^W«©WBW4>*Ht, B2 1t 

y^ym<ffbfC2o o oft*tsi«b«iiLfc 

[0 0 5 8] K±^b, *HJS^J(C^3V^Tfcfie*0«* 
[0 0 59]*l3(OCVDyT^^ (✓—^fc—^ap 

[00603 «±*^b^co^ i jsmm 3 ©MWICOI n 

*>i\ poly-Si, WS ix^cOSB^OCVDX 

*UI*H**v^cvDnjBic#bT, BfliSftB!, 
»^lcH:HHifcaiffl-C#6r btetoffi-?hZ> 0 b^b, 

[0 0 6 1] W±^bT#fc||JS0y^T^^N(DS 
Kv^t><o«:S**t bfc. rfttt* 9^^an*o»^, fig 
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io /zm&<Dnyt<DytM<< K§:fflv^ft{m«ft?>ft^o^ 

*^'^ffiiafl>k<D*PfKn?Kty 7^^TS^?>77 
-<^3feSr»At?#5<0"C«3fi-rs J: 5tH3 1 ic^-TJ; 

[0 0 6 2] (HKl«4) *«WKfli5**iCVD* 

l*^3m »J««*«2<0*ffi«d^«J«|R««2 
<D***«rap*W-5JS 1 d^fejg 3c0CVDyr^^S:ffl 
v^"Cj*K'*-5*ttJcov^TRWbfc 0 ^JSIB^coSIN- 

20 feJtBifflS 2 ©KBfl^E) VfrDm-tZ r £ ftv * 

a*, ^yvyayg, v/ynyta ^y^>t« 

*?co J: 5 b X t £4E 2 *ffi(OS*t*ds*iTSffiT 
bftv^co-c&ntf, S^2<0*5t>Tffi^e>^>^p^ 

£>|g 7 ©lllli«"Ctt«fi8iKX4E 2 co cfa^co^^ y r 
^ **HKlcR« bfcjpfkifcai 2 1 coft £_hffi y r ^ * co 
Sififfi 8 *^ b"C±IB«j«BB£«^flH**-r 5 £ £ K X Y) 

[0 0 6 3] $fci\ P3fB«<Z»t^f>f K13' Srfflvma* 

30 mmu2<Dmmm^mmumir^tm^ wmv^Dyttf 

on«l*lft©*HtlrK»fett9JK«5i»I»cv 

co^4cocvDyr^^ (*B*pjR+*«iHite+>t7r 

[0 0 6 4] S3 0I^Lfci4^*W©»4©C V 

Dyr^^ (*ffi*p«i+a;«ia(E+3i£7r>r^Apj»»ffl 
40 y>^ytm2 i&VT??<D±mzm%»:ji. nvwyt 

%4 Kl 3<Dftt>f9^niSi^^^ Kl 3* Srffll^ 

«-e#ft< ftofcfc#>, ^^MttcoavN^j:^^^ 
©iSTSr«i*.*fc«>. ±Bn«*©**f>r Kl 3* 
^KS«2Sr«^ y T^^^SBJctaJtfc^— ^-2 9 

fr«v^fcig(E»**«*tt^fcj:oTy r^^rt»<D« 

J^MS«2$:IUte$^fCo RfSfttOJtitf-Y K 1 3 ' 

tt, i3iioT:tri<, y r^^rt^pco-<Ty >-^2 

7±coHJtey ^^2 8^*-fr-5fc«><0^jei 3' btfSK 

50 ttrfc^o ft^o, mmm^m%^<D^M^-^^ 
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[0 0 6 5] El 3 *tt«4£>fB4<DCVDy7 
^^tC*3l^TffiV^ni»«(0*^f-f Kl 3 ' , %7t-< 

43V ^TRW Lfc^fc ^ffra«Hd567r^^ 1 6 (c*>tS 

A^8 7 K43tt5aWiR»« 2 (DffljZHBO^gffJPfftSrtT 

r^*«Ha>fe»A^*<Dfc*fU RM©3t#>f Kl 
3' -CHJt^r-f^l 6^e>(DaW3tSryT^^Tffi^ 

[0 0 6 6] ^ffi«4(Di4^)CVDy7^^f 

K13' ±H^WR»*.tfeA5teKlt/tOi:BICi«S«> 
»/J^jBl3a (d = 0. 1— mm) a*KttT*>9 % ft 
2 £ nffi«<03fc^f-f K 1 3 ' tc»riJ**-B1R/jN 

K*S2<o*ffi«^e>JiiB< 98^iifeyr^^T»rt 

«<OffiRlfc#S£-t"S C V DSJS^/^ 2 *® 

[0 0 6 7] *^Jl^^>3^-eiftKi-SII3te^j6, 
7TW:> «J««36tE2«i*.Sl5«-5d5*Sfc«>, 
*2«B«»ci»Ai-*K*KW*U*v^^ 

«2*ffit*ffi(Dffi^^ J: 9«fig|RS«2 S:«p*,±«f 
ftf tT, ^fiHt^*r«MUW»2*»«KWAb* 

^/^-ejii?^^0. 75mm, v^D^ :^<£>J£fi^2. 33 g /cm 3 
XhZ>tc#>, 0. 175gf/cm 2 i^_hc0^^^n:^Bi|i|^^ 

( - fi £ & X. £ £ 1 7Pa (=0. 1 28Torr ) Et T K » *. * jK» * *> * 

S i (C 2 H 6 0) <=>S i 0 2 + 2 

»MM2 0I$§4 5 0 — 4 7 5Xl<DWljfcfrh 7 0 

o-7 5 ox;\cTz&ftmmmifrt>m3<Dmi&mx 
i&^tc^m t m tt^K l^c 0 50 
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* 6o ^oT, i>^N*BSfc^Sr*A-f-5R(;:tt, S&i^ 

GSNci*. 9^^Kffi«icCVDlR3|Bf^^aiA*4xS<0 
^«SLT, *LT17PaJK±Jcft6>*l^J: 5a*LT* 
AL^(ttb«^^^v\ ©«|C!?3i^Sria(ESii: 

ffi£10Pa«Tt-tftfSt- 5 n £ Ll \ 

[0 0 6 8] 2feiC*HlS«|(0«4©CVD<oyr^^t 
10 43l^T«*gQfcK2frllKa6a[l 0 l^t>»E7i-^ 1 

ioiaoT«iu yx^ (sjks) 9rt^gtta 

otg^tS^JfelcoV^, 133 2, 03 3, El 3 4 4: 

ftotv^o *^4©cvd y T^^-e«:jBi <d*&s#ij 

5o H 3 2^i~ J: 91^, «J«R»K2tt, 

20 ^/V (JRSIffi) T*S«^^-^ 1 1 O^m^hivXVT 

*t±5K, -h"F*M*4 c *rB»LT»KWb±*f±if 
tf^KJ: DHEagw^ (Sfi7t-^110) <fc0J¥L 
_hifSo -*U-<fc 1 1 0£KJ£^9<D^ 

6o #cic, EI 3 4{c^i~J: _hT#MH4 c MJ; 5S 
«Jf L_h if tr is £r £ * 5 £ «J^R£« 2 14 n 
^K13' -hfcKW^jfi 13' a tc£ 

30 iaEo^:ML^l^*I^^ 

[0069] ^mmm^x.n^ycommmx\t9t<omi 

^xs-cfflv^6>^saKy v-y = ^yaySftR, 

tt-t©*"T?t*fc^y-^>^5HJit?, 5$^«jAK«r 
»»Ji- S r. £ *ft t t n X. h kix v ^ s ^bJKco^ 

40 [0 0 7 0] KT, TEOS (S i (C 2 H fi O) 4 ) ^ 
ut^Cov^Mt^o S i 0,<DrtlKKJESttKT© 

[0 0 7 1] 

(C 2 H 6 ) O Mb 2) 

[0 0 7 2] -hSBt^bfc*»W^J;S*lCVD*l«Sr 
tT5r^(c: < t*9, tt«l«2©ilisi»tfilifccv 

$c ^ K48V ^xmmm-tmi\M*mm&&& 2 o^i^ 
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[0073] *itit«"c«v *itm i (omm^sk mm* 
[0074] &.±mm intern 4 commm^^^x, mc 

«2jaia»jcfli^fts i 020^1 e>ttfcds-tnw 

0K/?^SrW-<Sfc± 1. 2%t± 2%£l\Hlc&£%> 
5- BP*>, *»4<D3KElt«KJ:*Ltf, CV 

oy J: y-^^^Sr^st 

[0 0 7 5] (SIMM 5) #»Kfc:«S«#MR 
C VD*&*5it/-t<0*1t(0|lllS« 5 ^o^TKWr 

6 0 ^mmmz^-tc vd y (SffiSn^+stsH 
Lfc 0 rr-m, mmw 4 {ctotfzmm 2 com^n 5 

--fbSrH-5*:«>^H1««*n-y K 1 3" (D»ttfc*aHfc 
t'6fc*fc^^©j«L«rJ«lll't'lcR(ES*5 <t Stub 
tc 0 13 6lc:niB**^f>f K13" ic^TAltSftfc. 

*§r*U El 3 8fcttn«tt*^f-f Kl 3" l^t^TD 
*i: tiffin ::t#WcD 1 I^J: tJ&tgjS 

[0 0 7 6] jfctc. BW*&— tt(Dfc«>KtTo*:fe5— o 
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IB, 5 0bSrW, lci-Si#|cJtffi#«HIBH^/u^5 2 

^^0*^] (Rfe<D^P*ft) {Ci5JEi-#^(cH, CVD 
S/S^»AMffl^^>^5 0 a SrRfl, 50b^i, Klf 
5i*JcKffi#«BlH^^5 2 afirH, 5 2 b 

[0 0 7 7] ±tB2/SW^tt^<HJ6W4 fclRlttlCLt 
10 T E O S SrJ©^^/^ £ LfcBfcfblK<Z>/aiKSrfT ofc 0 

[0 0 7 8] W_hRWLfcJ:5lc, 5 Sr^-T C V 

^rto^ V-~>Jf&<£<ftto'?{C2 0 0 0&£-CiS 
yr^^T«Bl 0©»«2«2ZS5^fl|^icS i O 

y— ^^^Sr^Siriiri*, -tn^iEHi-S^-r^ h 

[0079] m*>, ^HiflCcto-cfc, HJEW14 tra 

a«ds^±SSJeiK^»«aAds*<, 
[0 0 8 0] *i3. *IIIM"Cfc^CVDy7^^ (« 

[0081] mmm6) m^. *&w\z.&z>m&mm 
c vDm^OT^ii^iw 6 fcoiNTfft^-r 

l/^ 0 *«W5^M5cvDyr^^ 

40 fcfcU St^2^ffiftiJ^KEo ^S«2*ffi{|iJ^KEu 

W^K13' , 13 B 10f/J^ei3' a. 1 
3" aJc±5«j6HRIB4: V T??T&1 0jSffi^S«2 

tc, ^J£W4XV5"^ttS«2Sr»x.5fc<OttS«2S 
50 VDy T 2 *\z.m^hihZ>W1Stik<oyttf>( K13 M 
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VDyr^^(^^^R««^ Kl 3" 1 £ 
*t»SB-e*)5*, ±IBJS 5 (DUMJTIiW^fi 1 
3" adSj^3l*<0|c«-b, **6<D|tlllS«t?tt«/J^jB 

<D%m Kl 3" <D±{cS«2Sr*^:S^(c*fL, 

b*l\fc*<Z>1S0 9*£*l 3" ' cMSi45 0 
[0 0 8 2] ±e2/&K^tt^<*tt«4Xl*5 iPW* 
latTEOS SrJKW^^ i LfcUfbRiOJSfcKSr^o 

fee 

[0 0 8 3] HiS^LfcJ: 51-, ^lM6^fc^6 

4ry r^^^co^ y —^•>y&±<?ft>'tiz 2 oooft 

ft* y-~:^£i&g£iH\ *^lcjBH-*"S^/w— ^ 

[0084] apt,, ^wswic^otfc, mmm4tm 

[0085] **WJ-ei)5cvDyr^^ (* 
ffiJ0*+iS««i* + 3t7r>f^*P*«fffla) tt. 

HHt«4-e*>5CVDyT^^ (*ffiSPfl& + K*[§Jte+ 
'<*IMMiSD ±9 5 ds*>S5>«5Sds* 

[0 0 8 6] (HJISW7) ftic, 

CVD*ffifc±tf*<0»1t(0*lfc«7lCOV^T»Mi- 

£o <WJ7^fCVDD7^^ <*flBap*H- y >^ 

RW##-r ki 3fc±5#ffia>e>y i^ttt— * 1 9 

^t^l9 (OtEA^Xfi 2 (OlSHi bte&ti 



(16) ^¥9- 1 8 6 0 9 5 

30 

^*bfcHHt«i:tt»if3Ete-&fcr.^tt3i< % y^:[fc 
fc— ^ 1 9^PjRftiJ»fc^2<Dmfe^J(0|I12 1 tC*5l^T 

iawb*:*ffitia^iaat-e*>5o y^t^i9« 

El 2 0-CRMtfc5J9*t 1 9 a ^^SW^WJpf, mm 
[0 0 8 7] 2 6 O^SWTI^PJ L^^ 

10 B4 6 zm^xwiw-rz. 

[0 0 8 8] 5feT. §44 fcjjr*- J: 5 t-, fe£Jg£S« 2 

was^/w (*ais) -cstf^*—* 1 1 otcm^ 

H4 5K*i-J: _LT««4 c£r^»jbTS« 

10) £ 93i#-t{f s c :ixia^)if7t^^i 10 

SrR««9©^«<DjJf*©<tt11 (tK^l 0 1 ft) tcM 

t^^taBc ft(-, 04 6(^n5i^ ±t«s« 

4 c SrKWibT»SJ¥ b_blf ^>-«rTI*S*5i:tWU)! 
20 S«2{iii£gpy 0(cB^$WcS«^t>6 

iaot}fj±^^o $e>tcjiT^«4c^ig»jbTS 

*S*tfclR/J^je5 a ^ttJ^Kttfi2(D«SJa3SA^^ 
ft ItWSiS 2 # B J£K« S tL5o 

[0 0 8 9] **Jfc«^a3V^Tt>JbeKS4^6>*6©* 
ttffll 4: B]«^ ITTEOS £rlg$f t LfclMldR©/* 

[0 0 9 0] K±RBtfcJ:5^ *HJIS«T?*>S*7 

30 g» srffli^r, *mi«4 fciaan^, icvDM^yr 
9 two* v—~>y&ik<ftt>'r\c2 0 0 o&m-e^g 

WILk^ jftRJftTttO^^^rtfflSrgffi^JRb 

fca*. yr^#T*i o<oafeK2»5a«B»cfli^»c:s i o 

fttt, »2<D|t««T*ttWrtlK^fcofc(Ofc*tb, 

7(o*j(t«^s i oj*B(-e*>ofcfc*fc, fLfifecoy 
^^t—* 1 9 s i o«-c^-ct 

40 -cj>aas, *^»M©iH-e^ y-^^^*fT5^g^ 

fc5i%i^o b^U *fl7 0^JgW;i;^T^ 

[0 0 9 1 ] fip^, *JS7©3Wi«K:J:ort>, Jgi co 
ft<, bd*t>^!BI^<o^*K«v^Tj?fa<o*&--* 
[0092] &*3 % *HJfifi»j"C*>scvDyr^^ 

50 B*P»+ y X^#tt— ^iPj|Wf«a) tts *lt«4^6 
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**«4t?*5CVDy7^* (*ffi*P«k+*« 

[0093] (mmms) H±RHi/fc»«© 

rtT?fKl»S*3«)*Jli«Sr, L S I (Dffiftftfc • IRtil 

[^-rx o \z % rmnm 252 & ±mnm 2 5 3 ^t 

2 5 1 ^KV^fS«itSrfll«LT»iBSr#5fc«>^JR* 
O^WSHKfc: J: ZMtb&te&ffit Lt ±B» 1 »£J& 3 

|C N Ig2 6 1 WoV^. TJf gE>«2 5 2 t^f^l* 
»fiH-5fc«>te:. ^;^^-;i/2 5 1 rtSrfr&AmttJlft 
12 5 4±^WJfcfiT i N*<O^JR4fc«:4feJ|»ft^«l 
5 3 a Sr^^^y^ y y^fcfiCVDC 
J:ot«t^ 0 #cK. *ttt»K2 5 3 aWSli 
fc*i#*«2 5 0 (2) ^ft^«S*bfci:#tCtt, 
IS2 6 2^13V^ 0 1 4*dJ:I5S 1 5lZ.7rrt& 0 
(c, ^«MS2 5 0 (2) t:a-Kil0 0l:p-K 
ItlilMil 0 ltc^oV^^ffiJc^^nfc^KSr 
B&5fe-T£ 0 XS2 6 3^*$V^T, 014;fc c i;tf0 

15l^n5l^ SM9(CJ:!)»ttt*K2 5 3 a 
3PriW*Hfc¥«MM6« (*^'\> 2 5 0 (2) ±kjk 

12 5 3 b «tt7^^<^ hittfSA^VWi--*— 
/Vrt 2 5 1 ftiZ.M#>j&trZ.k&-T?%Z> 0 #CtCX*I2 6 4 
fc*3l*t\ ryp-KSl0 0^f>»9fflSHfc*»# 
gj£ 2 5 0 (2) fc#bT*#»*«rLT=: 

[0 0 9 4] 

^Sr*b<<g:*LT^/w— ^5/ his <fctf3£B1£flW£?f« 
■©^||S:ltaJR»K(D*ffitl«|ciotJft CVD^E 

[El] *»Wfc«SS8*«JRcVDKftc9*loHKl 
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[0 2] 3WM^«5*»*j|hCVDag11©*l<0|8JS 
[0 3] Hl*3J:t/H2^*i-*l(OSHfe«fcl3*t5* 

[0 4] Hld3J:t5H2Jc*i-|Bi<D|lll6WJii3«t5JB 

10 ^^«BSr*-r»rffi3»«H-e*5o 

[0 5] m£<Dl!£#>( Kl 3«r*-t-*WBBT?*>6o 

[0 6] }fen >^ Kl 4Sr*-^»«Ht?*>*o 

[0 7] Jt7r-f^-^l 6 Sr*-f)««Ht?*> 

[11 9] tMfc©*;^ Kl 3(d*5V^-Ct±l««A-Bf!g(c 
[0 1 0 ] mkcDfttf* K 1 3 |C*JV^TD 1 ©Sjg-fbSr 
[111] £*:7*-*fc<fc (*^\> £ 

[ii2] mi i {^-r^figro«, #7->+?-is« 

mi 3] HI 1 2 ic^;iht£fli<Dm. 7 — ts* 

E u t«^IKS«(D«Effl^ME o 5 *t*«r 

[HI 4 J «KC#5aiiCVD8I©^M 
[Hll 5] «?9l^5illliCVDgf©4M 

iig Sr^i-xgm -efc s 0 
[HI 6] m l*3J;U!H2{^-r^l©|IJ6W^ltS 

40 [mi 7j *&w^&zi&ftmmcvr>mm<Dmi<£>m 

[HI 83 *»Wfc«S*$MftRCVD36«©#2©* 

[mi 93 m i 8ic^-r^2©^j6^nc*iit5^2©c 

[0203 y>y«t-^^tw?fc^ 
50 [m 2 i j m i 8 \c7jk-rm2 o*iB«ic*5it* y 
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t - * let 5 1 — ?*7—i/ft-ffl ^—^tatiKf^ctim 

[122] *^B^I^S*S5l*^CVD^SW^3 0Sg 

-r^gBWS0-c£>So 

[123] 1212 2^7F-TWi3<DmMm^i3rtZ>%i2<DC 

[1212 4] /~^t-*£^-r¥ffi0-efcS„ 

[1212 5] iPI&ftil^'b^frSlK (?^^) -<D*9- 10 

cofi g m& Sr *-f"0 T? S 0 

[0 2 6] 0 2 5fc.*iV^-C\ y (9 ?:x.^<D£§ 
HI) £@£L, x (9>y°bKttm<n2£ffi) £^ffc$-fr 

[0 2 7] El 2 5lw*3V^T, x ^/iSfcH&WSg 
It) £@5£U y (7>/i ?^<Dgg86) €r^b$-fr 

[1212 8] 02 6<Oflga#**S*(-*5^-C, 

4r*/Hb-rs7t«>icx (7i/ytRfttm<DmM) <om^ 20 

S#* Lfc^*^-t-!2|-C*) So 
[1212 9] Ei2 8<Dmm^^^ 54 >-^h8^ > 

Bf<D ^^.^JaA^SrH-W Lfcfem^*-TI2|-efc5o 

[123 0] *&w^&zm&mmcvr>mm<om4<Dm 
[1213 1] ±mm4<DmffiM&m-rcvi>vT??icm 
[1213 2] vw&mmtiL & 

«r^1-«ilffi^f K0 -Cfc So 
[El 3 3 ] 12! 3 2 lc*1-^<D^ g«_hT$£«Og« 

}f l _k if tr ^ k « m sr^ -r m ffi »f ® Ei -t? h s „ 
[ei 3 4 ] ei 3 3 \^-ryim<D^ mm±rmm(omu 

u ^Ms«<o^B{iu^ffi e u t wu&m&mvm 40 

s 0 

[El 3 5] #^I^S«^a?&CVD£!gcDSiS5<D|| 
JS#!l Sr'TtCVD y T 9 <&MM1&+mmiZ + %-7 
r-r^APfiWfflS) »^g)5WBEl-efcSo 

[136] Rm^tf-T Kl 3" \z.&\,^TAft£tltcM 

s„ 

[El 3 7] PHftViftjf4 Kl 3" (C*3V^-CfcbW4ffiA-B 
K{-*5tt5SS:Wa^5r*-rE|-CS»So 50 
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[EI3 8J R^^JtiZ-T K 1 3 " l^*5V^TD 1 CD*ii-ft: 
^ffc^S fctfxDEl-Cfc S„ 

[EI3 9] mm#}— Zfctbic^ CVDyr^^ 

«a»©«»&«^Sr^-*-ia-c*> So 

[04 1] -h|2^5©HJg^JSr^-rcVDy TV*\Z.n 
\^frt>V\Wk<D%?!4 Kl 3" £^-T£ffiiE|-CfcSo 
[04 2] ±IS^6»|IJfe^lSr*-rCVDy T^^dffl 

v^ttsRigi^o*^ ki 3" * ^^-rmnrnx-h 

So 

[04 3] *5SKtc#SiSI^*fKCVD^*<D^6©* 

[04 4] — ^tc«t"9te^a« (-7^) Sr 

Sr^-t-ffiU Blfr® 0 T-£> S „ 

[04 5] m 4 4 £4K«]x.m*i^K 

»f®0-CfcSo 
[04 6] 0 4 5 ic*-t-«t8<0«, S«±T««<DS« 

t ^4M»i-**t«Sr* LfcEffiWffi0-C*>S o 
[04 7] x/w-^-/KD@(c*f-rs«M*6^JK»)K/¥ 
(T^-<^ hit) SrHt^:S*fc^3l#»iK (■7^) o 

l^®0^*>S„ 

[04 8] 04 7K7jk~r*m#mi&m : &-tttm$:m 

n&^ufc0-e*>So 

m-i-oiftK] 
(?&*p«ifli) 

2-«miKS« (^^^) , 3-«R3l*Jttfny K 
4 a, 4 b. 4 c, 4d-±Tii, 5 

7-»R5i#±tff^, 8-3taa«, 

9 a, 9 b-ftttGBIS, 1 O-jSgpy 11 

•••oy /v 
<m2<o*pf«i^ia;) 

14-)fepyK. 1 6 -)t7r'f^ (-^— ^/w) 

i 9-y v^«t— ^ («f2©iM»^a) . 2 0-'/ 
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2 1 -Dmm m i <omm^m , 2 e * 

2 7-^7yy^ 2 8 a, 2 8 b-0$gy y^, 1 0 0-o- K/7>p- HI (p-Kp^S , 

2 9-*-*- 10 1-ftiI 

3 1,33 —%xi y K, 3 2, 3 4-Jt7r^^- 102-ifeli, 1 1 0-S«7t-^, 112 
7> -11 

3 5---»cWi&Sth 3 3 9-C 2 5 1-^-*-/K 2 5 2-T*E*U 2 53 

PU4 3-*«HE1t3S1I, 4 5-**SHI, 4 8 JiJfSBH 

AlflWfP* 2 5 3 a -WlttMBt, 2 5 3 b -WKiSW, 2 5 

5 0a, 5 0b"-CVDfi£#*$AHBB'</W7\ 5 1 4-«f 
-SEM, *?*W*JE6«, 52a, 52b-Jt£*10 
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